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(57) ABSTRACT 

A method capable of causing a driver to recognize multiple 
objects to which attention should be paid without requiring 
sight line shift of the driver is for a video system including a 
recognition unit that recognizes a moving body existing in a 
foreground of a user and a display source that displays a 
certain image generated on the basis of a result of the recog 
nition by the recognition unit on a display medium. The 
method includes determining whether two or more moving 
bodies exist in the foreground of the user on the basis of an 
input data from the recognition unit; and controlling the dis 
play source, if two or more moving bodies exist, so as to 
generate the certain image representing a virtual line directed 
to each of the moving bodies from a certain position or a 
certain axis and display the certain image on the display 
medium. 
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FIG. 9 
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FIG. 12 
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DISPLAY CONTROL APPARATUS, METHOD, 
RECORDING MEDIUM, AND VEHICLE 

BACKGROUND 

0001 1. Technical Field 
0002 The present disclosure relates to a technology to 
control display of information for alerting the driver of a 
vehicle. 

0003 2. Description of the Related Art 
0004 Advanced Driver Assistance Systems (ADAS) for 
alerting the drivers of vehicles are currently in widespread 
use. Applications for the ADAS include Lane Departure 
Warning (LDW). Forward Collision Warning (FCW), and 
Pedestrian Collision Warning (PCW). In the ADAS, traveling 
environment including white lines, preceding vehicles and 
vehicles approaching from the behind, pedestrians on the 
traveling directions, and so on are detected with sensors. Such 
as on-vehicle cameras or on-board radars, to display infor 
mation based on the results of the detection. The information 
is displayed on, for example, meter displays, head-up dis 
plays (HUDs), head-mounted displays or helmet-mounted 
displays (HMDs), or Smart Glasses. 
0005. As is known as a phenomenon “inattentional blind 
ness” in general, it is difficult for the drivers to recognize 
objects other than the objects to which the drivers give atten 
tion if the objects simultaneously exist. Therefore, the ADAS 
in which information about the objects, such as vehicles on 
the front side and/or pedestrians, detected with the sensors is 
overlapped and displayed on the foreground of the drivers has 
been developed. With the ADAS, it is possible to present the 
information about the objects which the drivers do not aggres 
sively search for or which the drivers do not pay attention to 
the drivers, thus realizing effective driver assistance. 
0006 Information presentation apparatuses in related art, 
for example, generate two-dimensional feature maps to gen 
erate saliency maps indicating the focuses of attention from 
the two-dimensional feature maps. The two-dimensional fea 
ture maps result from mapping of simple visual features in an 
initial phase of visual information processing of human 
beings on the same spatial coordinate system as that of cam 
era images on the basis of features, such as areas or centroids, 
of objects in the camera images. The focuses of attention are 
areas to which the drivers of vehicles are easy to pay attention 
and, for example, are areas where images of the preceding 
vehicles appear. If the objects which the drivers do not pay 
attention appear, the information presentation apparatuses in 
the related art re-create the saliency maps to move the focuses 
of attention to the areas where the objects appear. The infor 
mation presentation apparatuses in the related art present the 
information to the drivers on the basis of the focuses of 
attention that are moved (for example, refer to Japanese 
Unexamined Patent Application Publication No. 2011-8772). 
0007. However, the technology in Japanese Unexamined 
Patent Application Publication No. 2011-8772 has a problem 
in that the movement of the focuses of attention triggers sight 
line shifts of the drivers to increase the burdens on the drivers. 
The technology in Japanese Unexamined Patent Application 
Publication No. 2011-8772 also has a problem in that the 
movement of the focuses of attention imposes a further bur 
den on the drivers because the drivers pay attention to the 
focuses of attention that are moved to cause oversight. 
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SUMMARY 

0008 Thus, a non-limiting exemplary embodiment of the 
present disclosure provides a method for display control 
capable of causing a driver to recognize multiple objects to 
which attention should be paid without requiring the sight 
line shift of the driver. 
0009. According to an embodiment of the present disclo 
Sure, a method for a video system including a recognition unit 
that recognizes a moving body existing in a foreground of a 
user and a display source that displays a certain image gen 
erated on the basis of a result of the recognition by the rec 
ognition unit on a display medium includes determining 
whether two or more moving bodies exist in the foreground of 
the user on the basis of an input data from the recognition unit; 
and controlling the display source, if it is determined that two 
or more moving bodies exist, so as to generate the certain 
image representing a virtual line directed to each of the two or 
more moving bodies from a certain position or a certain axis 
and display the generated certain image on the display 
medium. 
0010. It should be noted that general or specific embodi 
ments may be realized as a system, a method, an integrated 
circuit, a computer program, storage media, or any elective 
combination thereof. 
0011. According to the present disclosure, it is possible to 
cause a driver to recognize multiple objects to which attention 
should be paid without requiring the sight line shift of the 
driver. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a block diagram illustrating an exemplary 
configuration of a projection apparatus according to first to 
fourth embodiments of the present disclosure; 
0013 FIG. 2 is a flowchart illustrating an exemplary 
operational process of an information presentation apparatus 
according to the first embodiment of the present disclosure; 
0014 FIG. 3 illustrates an example of a foreground in 
information presentation in the information presentation 
apparatus according to the first embodiment of the present 
disclosure; 
(0015 FIGS. 4A to 4D illustrate four examples of the infor 
mation presentation in the information presentation apparatus 
according to the first embodiment of the present disclosure; 
(0016 FIGS.5A to 5D illustrate other four examples of the 
information presentation in the information presentation 
apparatus according to the first embodiment of the present 
disclosure; 
(0017 FIGS. 6A to 6D illustrate other four examples of the 
information presentation in the information presentation 
apparatus according to the first embodiment of the present 
disclosure; 
(0018 FIGS. 7A to 7D illustrate other four examples of the 
information presentation in the information presentation 
apparatus according to the first embodiment of the present 
disclosure; 
(0019 FIGS. 8A to 8D illustrate other four examples of the 
information presentation in the information presentation 
apparatus according to the first embodiment of the present 
disclosure; 
0020 FIG. 9 is a flowchart illustrating an exemplary 
operational process of an information presentation apparatus 
according to the second embodiment of the present disclo 
Sure; 
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0021 FIG.10 illustrates an example of a foreground in the 
information presentation in the information presentation 
apparatus according to the second embodiment of the present 
disclosure; 
0022 FIGS. 11A to 11D illustrate four examples of the 
information presentation in the information presentation 
apparatus according to the second embodiment of the present 
disclosure; 
0023 FIG. 12 is a flowchart illustrating an exemplary 
operational process of an information presentation apparatus 
according to the third embodiment of the present disclosure; 
0024 FIG. 13 is a timing chart indicating an example of 
information acquisition timing in the information presenta 
tion apparatus according to the third embodiment of the 
present disclosure; 
0025 FIGS. 14A to 14C illustrate three examples of the 
information presentation in the information presentation 
apparatus according to the third embodiment of the present 
disclosure; 
0026 FIG. 15 is a flowchart illustrating an exemplary 
operational process of an information presentation apparatus 
according to the fourth embodiment of the present disclosure; 
0027 FIG.16 illustrates an example of a foreground in the 
information presentation in the information presentation 
apparatus according to the fourth embodiment of the present 
disclosure; and 
0028 FIG. 17 is a block diagram illustrating an exemplary 
hardware configuration of the information presentation appa 
ratuses according to the first to fourth embodiments of the 
present disclosure. 

DETAILED DESCRIPTION 

0029 Embodiments of the present disclosure will herein 
be described with reference to the attached drawings. 

First Embodiment 

0030. A first embodiment of the present disclosure will 
now be described. 
0031 FIG. 1 is a block diagram illustrating an exemplary 
configuration of a video system 10 according to the first 
embodiment. Referring to FIG. 1, the video system 10 
includes a display control apparatus 100, a display source 
400, and a recognition unit 200. 
0032. The recognition unit 200 acquires a foreground 
image representing the foreground of a user (hereinafter sim 
ply referred to as “foreground') to recognize a moving body 
included in the foreground image. Since the foreground 
image representing the foreground is acquired by a camera 
provided on the front side of a vehicle, the foreground of the 
user is the foreground in the direction in which the vehicle is 
traveling. Specifically, the recognition unit 200 acquires the 
foreground image that is captured by the camera (not illus 
trated) and that represents the foreground. When the user is 
the driver of the vehicle, the camera is mounted on the front 
side of the vehicle to capture an image of the foreground of the 
driver. When the user is a pedestrian, the camera is mounted 
in a wearable terminal to capture an image of the foreground 
of the pedestrian. 
0033. After acquiring the foreground image captured by 
the camera, the recognition unit 200 determines whether a 
predetermined object is included in the foreground image to 
recognize the moving body. The recognition unit 200 extracts 
features included in the image to perform object recognition 
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on the basis of the extracted features. Since technologies 
concerning the object recognition are known, a detailed 
description of the technologies is omitted herein. 
0034. The display control apparatus 100 controls image 
data projected by the display source 400 on the basis of an 
input data from the recognition unit 200. Although the image 
data is described so as to be generated in the display source 
400 in the following description, the image data may be 
generated by the display control apparatus 100 or another 
component that is not illustrated. 
0035. The display source 400 projects the image data onto 
a display (not illustrated). The display source 400 has a pro 
jector function and directly projects the image data onto the 
display (also referred to as a display medium). The display 
Source 400 may use, for example, a display function on the 
display or an output function with a hologram, instead of the 
projector function. When the output function with the holo 
gram is used, a method may be adopted in which part of 
parallel light beams led by internal total reflection of a light 
guide is emitted to cause a passenger to visually recognize a 
virtual image. The light guide performs the internal total 
reflection of the parallel light beams meeting an internal total 
reflection condition of the light guide to lead the light. 
Although the image data is not directly projected in the 
method using the light guide, unlike the projector, the term 
“projection” may be used for the description also in the 
method using the light guide, as in the projector method, for 
convenience. 

0036 When a light transmission display (an optical see 
through display) or the like is used, the display source (here 
inafter also referred to as a display unit) 400 displays the 
image data on the display. The image data may be described 
So as to be displayed on the display for simplification, also in 
a case in which a virtual-image projection display or the light 
transmission display is used. 
0037 For example, the HUD, the HMD, or the Smart 
Glasses are used as the display. The HUD may be, for 
example, a window shield of the vehicle or a glass plate or a 
plastic plate separately provided. The window shield may be 
a windshield or a glass of side window or a rear glass of the 
vehicle. 

0038. The display may be any of the virtual-image projec 
tion display, a retina projection display, the light transmission 
display (the optical see-through display), a video transmis 
sion display (a video see-through display), and a non-trans 
mission display. An image to be displayed (a display image) 
may be the virtual image or a real image. Research and 
development of an on-vehicle HUD is advanced as the light 
transmission display (Hye Sun Park, Min Woo Park, Kwang 
Hee Won, Kyong-Ho Kim, and Soon Ki Jung, “In-Vehicle 
AR-HUD System to Provide Driving-Safety Information', 
ETRI Journal, Volume 35, Number 6, December 2013). For 
example, the light transmission display may be stuck on the 
internal surface of the window shield of the vehicle or may be 
incorporated into the window shield in a process to cast the 
window shield of the vehicle. 

0039. Although the display is described as a virtual-image 
projection HUD in the following description, the display is 
not limited to the virtual-image projection HUD and may be 
any of the various displays described above. When the light 
transmission display is used, instead of the HUD, the display 
image displayed on the display is recognized not as the virtual 
image but as the real image by the user. 
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0040. The video system 10 may include the display 
described above. 
0041. The image data generated in the video system 10 
includes display information to be presented to the user of the 
apparatus. The display information is displayed on the dis 
play as part of the image data. The display information that is 
displayed is visually recognized by the user as the virtual 
image. Since the principle that the display information pro 
jected onto the display is visually recognized by the user as 
the virtual image is well known, a description of the principle 
is omitted herein. 
0042. The display information may be projected onto the 
display so as to be overlapped on the foreground, instead of 
being projected onto the display as part of the image data. In 
this case, the display control apparatus 100 may control only 
the display information and the display source 400 may 
project only the display information onto the display. An 
example will be described below in which a virtual line, 
which is an example of the display information, is projected 
onto the display so as to be overlapped on the foreground. 
0043 Although an example will be described below in 
which the user is a passenger of the vehicle, particularly, the 
user is the driver of the vehicle, the user is not limited to a 
passenger of the vehicle or the driver of the vehicle. For 
example, when the HMD is adopted as the display, the user 
may be a passenger of the vehicle or a pedestrian. In other 
words, the video system 10 may an on-vehicle apparatus, may 
be an apparatus brought into the vehicle for usage, or may be 
an apparatus Worn by the user during Walking. 
0044 An exemplary configuration of the display control 
apparatus 100 of the first embodiment will now be described. 
Referring to FIG. 1, the display control apparatus 100 
includes a determination unit 101 and a control unit 102. The 
determination unit 101 determines whether two or more mov 
ing bodies exist in the foreground on the basis of an input data 
from the recognition unit 200. If the determination unit 101 
determines that two or more moving bodies exist, the control 
unit 102 controls the display source 400 so as to generate a 
certain image representing the virtual line directed to each of 
the two or more moving bodies from a certain position in the 
projection onto the display medium and project the generated 
certain image onto the display medium. This will be specifi 
cally described. The display control apparatus 100 may 
include a connecting unit with the recognition unit 200 and a 
connecting unit with the display source 400. 
0045. The determination unit 101 acquires information 
concerning each moving body from the recognition unit 200. 
The information concerning each moving body at least 
includes the presence of the moving body. The information 
concerning each moving body may include position informa 
tion in the foreground. The determination unit 101 recognizes 
the number of moving bodies existing in the foreground on 
the basis of the information concerning each moving body. 
The determination unit 101 determines whether one moving 
body or two or more moving bodies exist in the foreground 
and outputs the result of the determination to the control unit 
102. 

0046. If the determination unit 101 determines that two or 
more moving bodies exist in the foreground, the control unit 
102 controls the display source 400 so as to generate the 
certain image and project the generated certain image onto 
the display. The certain image generated in the display source 
400 is visually recognized by the user as the virtual image 
when the certain image is projected onto the display. The 
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certain image is the virtual line directed to each of the two or 
more moving bodies from the certain position on the display. 
In other words, the virtual line is an image visually recog 
nized so as to be directed to each of the two or more moving 
bodies from the certain position on the display when the user 
watches the foreground. 
0047. An exemplary operation of the display control appa 
ratus 100 of the first embodiment will now be described. FIG. 
2 is a flowchart illustrating an exemplary operational process 
of the display control apparatus 100 of the first embodiment. 
0048. An example of the foreground illustrated in FIG.3 is 
used in the description of the exemplary operation. 
0049 FIG. 3 illustrates an example of the foreground in a 
state in which the certain image representing the virtual line is 
not projected onto the display. For example, a road, buildings, 
and pedestrians on both sides of the road existina foreground 
300 in FIG.3 as a scene on the front side of the vehicle. A 
position 301 indicates the position of a pedestrian (an 
example of the moving body) who is walking or running on 
the left side in the traveling direction of the vehicle and a 
position 302 indicates the position of a pedestrian (an 
example of the moving body) who is walking or running on 
the right side in the traveling direction of the vehicle (refer to 
circles in FIG. 3). Reference numerals 311 to 313 in FIG. 3 
will be described below. 

0050 Referring to FIG. 2, in Step S201, the recognition 
unit 200 acquires the foreground image representing the fore 
ground to recognize any moving body included in the fore 
ground. It is assumed here that one or more moving bodies 
exist in the foreground. 
0051 Steps S101 to S103 are performed by the display 
control apparatus 100. In Step S101, the determination unit 
101 in the display control apparatus 100 determines whether 
two or more moving bodies exist in the foreground on the 
basis of the foreground image. If the determination unit 101 
determines that two or more moving bodies exist in the fore 
ground (YES in Step S101), the process goes to Step S102. 
0052. In Step S102, the control unit 102 in the display 
control apparatus 100 controls the display source 400 so as to 
generate the certain image, which is the virtual line directed to 
each of the multiple moving bodies from a certain position or 
a certain axis in the projection onto the display medium (the 
display), and project the generated certain image onto the 
display. 
0053. If the determination unit 101 determines that two or 
more moving bodies do not exist in the foreground, that is, the 
determination unit 101 determines that one moving body 
exists in the foreground (NO in Step S101), the process goes 
to Step S103. 
0054) In Step S103, the control unit 102 controls the dis 
play source 400 so as to generate the certain image, which is 
the virtual line directed to the moving body from a certain 
position or a certain axis in the projection onto the display, 
and project the generated certain image onto the display. The 
control unit 102 may control the display source 400 so as to 
generate the certain image representing the position of the 
moving body in the projection onto the display and project the 
generated certain image onto the display. The certain image 
representing the position of the moving body is displayed in, 
for example, a circular shape below the moving body. The 
shape of the certain image is not limited to the circle and the 
certain image is not limitedly displayed below the moving 
body. 
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0055. In Step S301, the display source 400 generates the 
certain image on the basis of an instruction from the control 
unit 102. The display source 400 projects the generated cer 
tain image onto the display. The virtual image corresponding 
to the position of each moving body existing in the fore 
ground is displayed in the above manner. 
0056 FIG. 4A to FIG. 4D illustrate examples of how the 
certain images generated in the display source 400 are pro 
jected onto the display. The certain images generated in the 
display source 400 will now be described with reference to 
FIG. 4A to FIG. 4D. 

0057. If the determination unit 101 determines that one 
moving body exists in the foreground, the projection of the 
certain image onto the display produces the foreground illus 
trated in FIG. 4A. In the example in FIG. 4A, an image 401 is 
a virtual line directed from a point 405 to the moving body. 
The virtual line is overlapped on the foreground and is visu 
ally recognized by the user as the virtual image. 
0058 If the determination unit 101 determines that two 
moving bodies exist in the foreground, the projection of the 
certain images onto the display produces the foreground illus 
trated in FIG. 4B. In the example in FIG. 4B, each of the 
image 401 and an image 402 is a virtual line directed from the 
point 405 to each moving body. The virtual lines are over 
lapped on the foreground and are visually recognized by the 
user as the virtual images. 
0059. When the number of moving bodies is increased by 
one from the state illustrated in FIG. 4B, the determination 
unit 101 determines that three moving bodies exist and the 
foreground illustrated in FIG. 4C is produced. In the example 
in FIG. 4C, an image 403 is a virtual line directed from the 
point 405 to the moving body that is added. The virtual lines 
are overlapped on the foreground and are visually recognized 
by the user as the virtual images. 
0060. When the number of moving bodies is decreased by 
one from the state in FIG. 4C and the positions of the remain 
ing moving bodies are overlapped with each other, the fore 
ground illustrated in FIG. 4D is produced. In the example in 
FIG. 4D, the image 401 and the image 402 in FIG. 4C are not 
overlapped on the foreground and only the image 403 is 
overlapped on the foreground as the virtual line. 
0061. In the examples in FIG. 4A to FIG. 4D, the images 
401 to 403 and the point 405 are the certain images generated 
in the display source 400, that is, the virtual lines. The user is 
capable of recognizing the number of branches of the virtual 
lines directed from the point 405 to the moving bodies and the 
directions of the virtual lines only by paying attention to the 
periphery of the point 405, which is the certain position, to 
intuitively understand the number and the positions of the 
moving bodies existing in the foreground. The point 405 may 
not be projected onto the display. 
0062. The virtual lines illustrated in FIG. 4A to FIG. 4D 
are only examples. The virtual lines may have wedge shapes, 
as illustrated in FIG. 5A to FIG. 5D, and may have thick 
nesses that are varied depending on the positions or the states 
of the moving bodies. In this case, it is possible for the user to 
intuitively understand the distance to each moving body and 
the risk of collision with the moving body by increasing the 
thickness of the virtual line at the certain position, for 
example, with the decreasing distance from the own vehicle 
to the moving body or with the increasing relative traveling 
speed of the moving body relative to the own vehicle. Since 
the thickness of the virtual line is decreased with the increas 
ing distance from the certain position to the moving body, 
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wasteful display is reduced for the user who pays attention to 
the periphery of the point 405. As a result, the user is not 
needed to pay attention to the virtual lines more than needs. 
0063. The starting point of the virtual line directed to each 
moving body may not be a certain position and may be a 
certain axis, as illustrated in FIG. 6A to FIG. 6D. In this case, 
for example, the user is capable of intuitively understanding 
the number and the positions of the moving bodies existing in 
the foreground by paying attention only to the periphery of 
the certain axis in the foreground. Alternatively, the certain 
axis may be projected onto the display as an image, as illus 
trated in FIG. 7A to FIG.7D. In this case, it is possible for the 
user to define the range to which the user should pay attention. 
The user is capable of intuitively understanding the number 
and the positions of the moving bodies existing in the fore 
ground by paying attention only to the periphery of the certain 
axis that is projected. 
0064. The certain position, which is the starting point of 
the virtual line directed to each moving body, may be a point 
of view of the user on the display medium, for example, which 
is calculated from the orientation and the line of sight of the 
user detected by an on-vehicle camera mounted in the 
vehicle. In this case, the user is capable of intuitively under 
standing the number and the positions of the moving bodies 
existing in the foreground regardless of where the point of 
view of the user exists. 
0065. The certain position, which is the starting point of 
the virtual line directed to each moving body, may be an end 
point of the preceding vehicle or a point on the contour of the 
preceding vehicle. For example, the left rear wheel of the 
preceding vehicle may be set as the certain position, which is 
the starting point of the virtual line directed to the moving 
body existing on the left side in the traveling direction of the 
own vehicle, and the right rear wheel of the preceding vehicle 
may be set as the certain position, which is the starting point 
of the virtual line directed to the moving body existing on the 
right side in the traveling direction of the own vehicle. In this 
case, the user is capable of intuitively understanding the num 
ber and the positions of the moving bodies existing on the left 
and right sides in the foreground while paying attention to the 
preceding vehicle. 
0066. The certain position, which is the starting point of 
the virtual lines, may be varied depending on the type or the 
state of each moving body. For example, the certain position, 
which is the starting point of the virtual lines, may be varied 
depending on whether the type of the object is a pedestrian or 
a bicycle. In this case, since the moving bodies are grouped as 
the pedestrians and the bicycles for display, the user is capable 
of understanding the number and the positions of the moving 
bodies of the type to which close attention should be paid by 
priority. Alternatively, for example, the certain position, 
which is the starting point of the virtual lines, may be varied 
depending on whether the moving body is approaching the 
own vehicle or is moving apart from the own vehicle. Alter 
natively, for example, the moving bodies may be grouped into 
multiple groups on the basis of the moving speeds and the 
certain position, which is the starting point of the virtual lines, 
may be varied for each group. In the above cases, the user is 
capable of understanding the number and the positions of the 
moving bodies that are approaching the own vehicle and that 
have higher risk of collision or the moving bodies having 
higher moving speeds by priority. 
0067. As illustrated in FIG.5A to FIG.5D, the color of the 
virtual lines may be lightened or the transparency of the 
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virtual lines may be increased with the increasing distance 
from the point 405, which is the certain position, to each 
moving body. Alternatively, a combination of the above meth 
ods may be adopted. This reduces wasteful display for the 
user who pays attention to the periphery of the point 405. As 
a result, the user is not needed to pay attention to the virtual 
lines more than needs. 
0068. The virtual line may be a perpendicular extending 
from the position of each moving body to a vertical line close 
to the point of view of the user in the foreground, for example, 
the vertical line through the center of the foreground, as 
illustrated in FIG. 6A to FIG. 6D. If the user focuses on the 
foreground when the user simultaneously watches the fore 
ground and the virtual lines, the virtual lines may be horizon 
tally doubled. However, since the virtual lines extend hori 
Zontally, it is difficult for the user to recognize the virtual lines 
that are doubled. A vertical line connecting the perpendicu 
lars extending to the vertical line through the center of the 
foreground may be visualized. The user is capable of intu 
itively understand the number and the positions of the moving 
bodies existing in the foreground by paying attention only to 
the Vertical line connecting the perpendiculars extending to 
the vertical line through the center of the foreground. 
0069. As illustrated in FIG. 3, it is assumed that a basic 
sight line position (vanishing point) 311, a lower sight line 
position 312, and an upper sight line position 313 are defined 
in the front direction of the vehicle (refer to triangles in FIG. 
3). The basic sight line position (vanishing point) 311 is a 
position to which the user normally pays attention in the 
foreground. The lower sight line position 312 is a position 
close to the vehicle on a line connecting the basic sight line 
position 311 to the vehicle. The upper sight line position 313 
is a position far from the vehicle on the line connecting the 
basic sight line position 311 to the vehicle. The lower sight 
line position 312 and the upper sight line position 313 are not 
desirably overlapped with the preceding vehicle on the front 
side of the vehicle in the foreground and are desirably closer 
to the basic sight line position (vanishing point) 311 as much 
as possible. The basic sight line position 311, the lower sight 
line position 312, and the upper sight line position 313 are not 
projected onto the display. 
0070 FIG. 8A illustrates an example in which the moving 
bodies are directly connected to each other with the virtual 
line without using each position illustrated in FIG. 3. For 
example, directly connecting the two moving bodies closest 
to the own vehicle on the right side and the left side on the 
front side of the vehicle with the virtual lines allows the user 
to easily recognize the presence of the moving body to which 
the user should pay most attention. The virtual lines are recon 
nected each time the moving body closest to the own vehicle 
is switched. 

(0071 FIG. 8B to FIG.8D illustrate examples in which the 
moving bodies are connected to each other with the virtual 
lines by using the respective positions illustrated in FIG. 3. 
Specifically, FIG. 8B illustrates an example in which the 
position 301 of a first moving body is connected to the posi 
tion 302 of a second moving body with the virtual lines via the 
basic sight line position 311. FIG. 8C illustrates an example in 
which the position 301 of the first moving body is connected 
to the position 302 of the second moving body with the virtual 
lines via the lower sight line position 312. FIG.8D illustrates 
an example in which the position 301 of the first moving body 
is connected to the position 302 of the second moving body 
with the curved virtual lines via the upper sight line position 
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313. For example, if the preceding vehicle exists on the front 
side of the vehicle when the virtual lines are connected via the 
basic sight line position 311, as in FIG. 3B, the virtual lines 
may be overlapped and displayed on the preceding vehicle 
and the user may be difficult to visually recognize the preced 
ing vehicle and the virtual lines. Connecting the moving 
bodies with the virtual lines via the lower sight line position 
312 or the upper sight line position 313 avoids the difficulty in 
the visual recognition of the preceding vehicle and the virtual 
lines by the user. 
0072. The virtual lines illustrated in FIG. 8A to FIG. 8D 
are determined by the control unit 102, as in the virtual lines 
illustrated in FIG. 4A to FIG. 7D. Although the virtual lines 
have the linear shapes, the wedge shapes, or the curved shapes 
in the first embodiment, as illustrated in FIG. 4A to FIG. 8D, 
the shapes of the virtual lines are not limited to the above 
OS. 

0073. In the first embodiment, when it is not possible to 
presentall the virtual lines under restrictions of, for example, 
the size of the display, part of the virtual lines may be pre 
sented in a range in which the virtual lines are capable of 
being presented. 
0074 Although the virtual lines are overlapped and dis 
played on the foreground in the first embodiment, the virtual 
lines are not limited to this. For example, the virtual lines may 
be overlapped and displayed on the image data of the fore 
ground. 
0075. In the first embodiment, the virtual lines illustrated 
in FIG. 8A to FIG. 8D may be selectively used depending on 
the status of the front side of the vehicle. For example, the 
virtual line 401 illustrated in FIG. 8A may be displayed when 
no preceding vehicle exists, the virtual line 403 illustrated in 
FIG. 8C may be displayed when the vehicular gap between 
the own vehicle and the preceding vehicle is sufficiently kept, 
and a virtual line 404 illustrated in FIG. 8D may be displayed 
when the vehicular gap between the own vehicle and the 
preceding vehicle is not sufficiently kept. 
0076. As described above, the display control apparatus 
100 of the first embodiment is characterized in that, when 
multiple moving bodies exist in the foreground, the virtual 
lines connecting the positions of the multiple moving bodies 
are overlapped on the foreground for the presentation to the 
user. Accordingly, the display control apparatus 100 is 
capable of causing the user to recognize the moving bodies, or 
the multiple objects to which attention should by paid, with 
out requiring the sight line shift. 
0077. In the above embodiment, when it is determined that 
two or more moving bodies exist in the foreground, the cer 
tain image representing the virtual line directed to each of the 
two or more moving bodies from the certain position or the 
certainaxis in the projection onto the display is generated and 
the certain image representing the virtual line is displayed on 
the display. Accordingly, it is possible for the user to pay 
attention to one point, the certain position or the certain axis, 
to recognize the respective directions in which the two or 
more moving bodies exist from the one point, for example, 
compared with a case in which images in which the two or 
more moving bodies are Surrounded by rectangular lines are 
displayed. In other words, when the images in which the two 
or more moving bodies are Surrounded by the rectangular 
lines are displayed, it is necessary for the user to recognize 
each of the two or more moving bodies while directing the 
line of sight to each of the images in which the two or more 
moving bodies are Surrounded by the rectangular lines. For 
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example, when pedestrians exist on the left-side sidewalk and 
the right-side sidewalk while the user is driving the vehicle, 
each of the images in which the pedestrians on the left-side 
sidewalk and the right-side sidewalk are surrounded by the 
rectangular lines draws attention of the user because the 
images in which the two or more moving bodies are Sur 
rounded by the rectangular lines are enhanced. Accordingly, 
the time during which the line of sight of the user stops is 
increased at each of the images in which the pedestrians on 
the left-side sidewalk and the right-side sidewalk are sur 
rounded by the rectangular lines and the attention to the front 
side is reduced to possibly increase the risk. 
0078. In contrast, in the first embodiment, since the user is 
capable of paying attention to one point, the certain position 
or the certain axis, to recognize the respective directions in 
which the two or more moving bodies exist from the one 
point, it is possible for the user to acquire the information 
about the respective directions in which the two or more 
moving bodies exist at once by paying attention to the one 
point, the certain position or the certain axis. Accordingly, 
since the user is capable of acquiring the information about 
the respective directions in which the two or more moving 
bodies exist at once in the first embodiment, it is possible to 
instantaneously acquire the accurate information regardless 
of the number of the moving bodies. Consequently, it is 
possible for the user to acquire the information concerning 
the Surrounding moving bodies while paying Sufficient atten 
tion to the front side, for example, during the driving to safely 
drive the vehicle. 

0079 Although the position information about the moving 
bodies acquired by the determination unit 101 is recognized 
on the basis of the foreground image acquired by the recog 
nition unit 200 in the above description, the position infor 
mation about the moving bodies is not limitedly recognized in 
the above manner. For example, the position information 
about the moving bodies may be output from a position infor 
mation generating apparatus (not illustrated) that generates 
the position information. The position information may be, 
for example, the position information indicated by the 
saliency map extracted from an output signal from a visual 
sensor, the position information indicating the positions of 
the bicycle, the pedestrian, and so on Subjected to the image 
recognition, the position information indicating the relative 
position calculated from the positions of other Surrounding 
moving bodies and the position of the own vehicle received 
through inter-vehicle communication, or the position infor 
mation indicating the relative position calculated from the 
positions of other Surrounding moving bodies and the posi 
tion of the own vehicle received through road-to-vehicle com 
munication from a road-side sensor. 

Second Embodiment 

0080 A second embodiment of the present disclosure will 
now be described. 

0081. The block diagram illustrating an exemplary con 
figuration of a video system according to the second embodi 
ment is the same as that of the first embodiment illustrated in 
FIG. 1. Referring to FIG. 1, the video system 10 includes the 
display control apparatus 100, the display source 400, and the 
recognition unit 200. The display control apparatus 100 
includes the determination unit 101 and the control unit 102. 
The operations of the recognition unit 200 and the display 
source 400 are same as those in the first embodiment. 
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I0082 An exemplary operation of the display control appa 
ratus 100 of the second embodiment will now be described. 
FIG. 9 is a flowchart illustrating an exemplary operational 
process of the display control apparatus 100 of the second 
embodiment. 
I0083. An example of the foreground illustrated in FIG. 10 
is used in the description of the exemplary operation. The 
“object' in the second embodiment has the same meaning as 
that of the “moving body' in the first embodiment. The user of 
the display control apparatus 100 is the driver of a vehicle in 
the second embodiment. 
I0084 FIG. 10 illustrates an example of the foreground of 
the driver before a presentation area is presented. The same 
reference numerals are used in FIG. 10 to identify the same 
components in FIG. 3. A description of Such components is 
omitted herein. Referring to FIG. 10, a frame 601 indicates 
the position and the size of a bicycle (an example of a first 
object) that is traveling on the left side in the traveling direc 
tion of the vehicle and a frame 602 indicates the position and 
the size of a bicycle (an example of a second object) that is 
traveling on the right side in the traveling direction of the 
vehicle (refer to rectangles in FIG. 10). 
I0085. Referring to FIG.9, in Step S501, the determination 
unit 101 acquires the position information and size informa 
tion about the object from the recognition unit 200 as the 
information concerning the object. The size information indi 
cates the apparent size of the object in the foreground. The 
frame 601 is acquired as the position information and the size 
information about the first object in the foreground 300 as an 
example here. 
I0086. In Step S502, the determination unit 101 determines 
whether the presentation area that is being presented exists. 
The presentation area is a collective term of a single presen 
tation area and connected presentation areas described below. 
If the determination unit 101 determines that no presentation 
area that is being presented exists (NO in Step S502), the 
process goes to Step S503. 
I0087. In Step S503, the determination unit 101 determines 
the single presentation area on the basis of the position infor 
mation and the size information that are acquired. The single 
presentation area is an area for presentation to indicate the 
position of one object. In other words, the single presentation 
area is a virtual graphic of a certain shape, which is visually 
recognized as the virtual image by the user so that the certain 
image exists at the position corresponding to the moving body 
when the certain image is projected on the display medium. 
The single presentation area corresponding to the position 
and the size of the first object is determined as an example 
here. The position where the single presentation area is dis 
played is determined, for example, to be below the first object, 
which corresponds to the position of the first object, and the 
single presentation area is determined to have an ellipse (refer 
to a presentation area 701a in FIG. 11A). The size of the 
single presentation area may be determined so as to reflect the 
size of the first object and the single presentation area may 
have a shape other than the ellipse. The single presentation 
area is not limitedly displayed below the object. 
I0088. In Step S505, the control unit 102 adds representa 
tive information to the presentation area determined by the 
determination unit 101. The representative information indi 
cates the type of the object and the state of the object. The 
control unit 102 supplies the presentation area to the display 
source 400. Then, the display source 400 projects the presen 
tation area onto a certain display. This causes the presentation 
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area, which is the virtual image and which corresponds to the 
object existing in the foreground of the driver, to be displayed. 
A predetermined color, blue, is added to the single presenta 
tion area corresponding to the first object as the representative 
information about the bicycle as an example here. As a result, 
the single presentation area corresponding to the first object 
(for example, the presentation area 701a in FIG. 11A) is 
displayed in blue in the foreground 300. 
I0089. Then, the process goes back to Step S501. The 
description of the specific example will be continued. 
0090. In Step S501, the determination unit 101 acquires 
the position information and the size information about the 
object. The frame 602 is acquired as the position information 
and the size information about the second object in the fore 
ground 300 as an example here. 
0091. In Step S502, the determination unit 101 determines 
whether the presentation area that is being presented exists. 
Since the single presentation area corresponding to the first 
object exists as the presentation area that is being presented in 
the foreground 300 as an example here (YES in Step S502), 
the process goes to Step S504. 
0092. In Step S504, the determination unit 101 determines 
the connected presentation areas on the basis of the position 
information and the size information that are acquired. The 
connected presentation areas are the presentation areas to 
connect the positions of multiple objects. When the presen 
tation area has already been presented, the connected presen 
tation areas correspond to the single presentation area of an 
object the position information and the size information about 
which are newly acquired and the virtual lines connecting the 
positions of the multiple objects. Here, the single presentation 
area of the second object (for example, a presentation area 
702a in FIG. 11A) is determined and virtual lines (for 
example, presentation areas 703a and 704a in FIG. 11A) 
connecting the position of the first object to the position of the 
second object are determined. 
0093. In Step S505, the control unit 102 adds the repre 
sentative information to the presentation areas determined by 
the determination unit 101. Then, the presentation areas are 
supplied to the display source 400 where the presentation 
areas are projected on the certain display as the virtual 
images. 
0094. An example of how the single presentation areas and 
the virtual lines are displayed is illustrated in FIG. 11A. As 
illustrated in FIG. 11A, the ellipsoidal presentation area 701a 
is displayed below the first object and the ellipsoidal presen 
tation area 702a is displayed below the second object. The 
virtual line 703a is displayed so as to project from part of the 
periphery of the presentation area 701a, and the presentation 
area 704a is displayed so as to project from part of the periph 
ery of the presentation area 702a. The virtual line 703a and 
the virtual line 704a connect the position of the first object to 
the position of the second object. The predetermined color, 
blue, is added to the single presentation areas and the virtual 
lines as the representative information about the bicycles as 
an example here. For example, in the example in FIG. 11A, 
the presentation areas 701a and 702a and the virtual lines 
703a and 704a are displayed in blue. 
0095. The presentation of the virtual lines is not limited to 
the manner illustrated in the example in FIG. 11A. Other 
examples of how the virtual lines are presented will now be 
described with reference to FIG. 10 and FIG. 11B to FIG. 
11D. Since the basic sight line position (vanishing point) 311, 
the lower sight line position 312, and the upper sight line 
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position 313 illustrated in FIG. 10 are described above in the 
first embodiment, a description of them is omitted herein. 
0096 FIG. 11B illustrates another example 1 in the second 
embodiment. In the example in FIG. 11B, a virtual line 703b 
projecting from a single presentation area 701b correspond 
ing to the first object is connected to a virtual line 704b 
projecting from a single presentation area 702b correspond 
ing to the second object via the basic sight line position 311 
illustrated in FIG. 10. 
(0097 FIG. 11C illustrates another example 2 in the second 
embodiment. In the example in FIG. 11C, a virtual line 703c 
projecting from a single presentation area 701c correspond 
ing to the first object is connected to a virtual line 704c 
projecting from a single presentation area 702c correspond 
ing to the second object via the lower sight line position 312 
illustrated in FIG. 10. 
(0098 FIG. 11D illustrates anotherexample3 in the second 
embodiment. In the example in FIG. 11B, a virtual line 703d 
projecting from a single presentation area 701d correspond 
ing to the first object is connected to a virtual line 704d 
projecting from a single presentation area 702d correspond 
ing to the second object via the upper sight line position 313 
illustrated in FIG. 10. Since the upper sight line position 313 
is positioned so as not to be overlapped with the preceding 
vehicle in FIG. 11D, the virtual lines 703d and 704d are not 
overlapped and displayed on the preceding vehicle. 
0099. The single presentation areas and the virtual lines 
illustrated in FIG. 11B to FIG. 11D are determined by the 
determination unit 101 in Steps S503 and S504 in FIG. 9, as 
in the single presentation areas and the virtual lines illustrated 
in FIG. 11A. Specifically, the determination unit 101 deter 
mines the single presentation areas described above on the 
basis of the position information about the first object, the 
position information about the second object, which are 
acquired, the basic sight line position 311, the lower sight line 
position 312, and the upper sight line position 313 and deter 
mines the virtual lines described in any of the examples. 
0100. The shapes of the virtual lines are not limited to the 
ones illustrated in FIG. 11A to FIG. 11D in the second 
embodiment. For example, when the preceding vehicle exists 
on the front side of the view of the driver, the virtual lines may 
have a shape allowing the positions of the objects to be con 
nected so as not to be overlapped with the preceding vehicle 
or only part of the virtual lines which is overlapped with the 
preceding vehicle may not be displayed. This avoids the dif 
ficulty in the visual recognition of the preceding vehicle by 
the user because of the virtual lines that are overlapped and 
displayed on the preceding vehicle. 
0101. In the second embodiment, the virtual lines illus 
trated in FIG. 11A to FIG. 11D may be selectively used 
depending on the status of the front side of the vehicle. For 
example, the virtual lines 703a and 704a illustrated in FIG. 
11A may be displayed when no preceding vehicle exists, the 
virtual lines 703c and 704c illustrated in FIG. 11C may be 
displayed when the vehicular gap between the own vehicle 
and the preceding vehicle is sufficiently kept, and the virtual 
lines 703d and 704d illustrated in FIG. 11D may be displayed 
when the vehicular gap between the own vehicle and the 
preceding vehicle is not sufficiently kept. 
0102. In the second embodiment, the virtual lines illus 
trated in FIG. 11A to FIG. 11D, that is, the presentation area 
corresponding to the first object and the presentation area 
corresponding to the second object (for example, the presen 
tation areas 703a and 704a, the presentation areas 703b and 
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704b, the presentation areas 703c and 704c., and the presen 
tation areas 703d and 704d) are not necessarily connected to 
each other. For example, a tip of the presentation area corre 
sponding to the first object toward the certain position may be 
close to a tip of the presentation area corresponding to the 
second object toward the certain position at the certain posi 
tion in the foreground 300. The distance between the tips is 
determined in advance. The certain position is not limited to 
the basic sight line position 311, the lower sight line position 
312, and the upper sight line position 313. However, the 
certain position is desirably close to the normal sight line 
position (for example, the basic sight line position 311) dur 
ing the driving from safety aspect. 
0103 Although the size of the single presentation area is 
determined on the basis of the size of the object (the size 
information about the object) in the second embodiment, the 
size of the single presentation area may be determined on the 
basis of the distance between the object and the own vehicle 
(distance information) or at least one of the speed of the 
object, the speed of the own vehicle, and the relative speed 
(speed information) between the object and the own vehicle. 
0104. In the second embodiment, when it is not possible to 
presentall the virtual lines under restrictions of, for example, 
the size of the display, part of the virtual lines may be pre 
sented in a range in which the virtual lines are capable of 
being presented. 
0105. Although the single presentation areas and the vir 
tual lines are overlapped and displayed on the foreground 
which the driver is capable of visually recognizing in the 
second embodiment, the single presentation areas and the 
virtual lines are not limited to this. For example, the single 
presentation areas and the virtual lines may be overlapped and 
displayed on the image data of the foreground which the 
driver is capable of visually recognizing. 
0106 Although the representative information added to 
the single presentation areas and the virtual lines is a color in 
the second embodiment, the presentation areas may be trans 
lucent so that the driver is capable of visually recognizing the 
background of the presentation areas in this case. The repre 
sentative information may be a shape. The shape of the single 
presentation area is set to, for example, a rectangle or a star 
shape depending on the type of the object. 
0107 As described above, the display control apparatus 
100 of the second embodiment has the characteristics of the 
first embodiment and is characterized in that the size of the 
single presentation area is determined on the basis of the size 
of the object. Accordingly, the display control apparatus 100 
achieves the advantages of the first embodiment and is 
capable of causing the driver to feel the sense of distance 
between the object and the own vehicle, specifically, to deter 
mine whether the object is approaching the own vehicle or is 
moving apart from the own vehicle. 

Third Embodiment 

0108. A third embodiment of the present disclosure will 
now be described. 
0109) A phenomenon called attentional blink is known as 
a visual feature of human beings. The attentional blink is a 
phenomenon in which attention is made temporarily unavail 
able, like a case in which human beings are temporarily 
blinded to the external world when they blink. The driver is 
not capable of paying attention to the second object during an 
attentional dwell time after the driver pays attention to the 
first object in the foreground. Although the attentional dwell 
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time is, for example, 0.6 seconds to 0.7 seconds, the atten 
tional dwell time may have another value due to individual 
differences. If the information corresponding to the second 
object is presented, for example, within 0.6 seconds after the 
information corresponding to the first object is presented 
when the attentional dwell time is 0.6 seconds, the driver may 
possibly overlook either of the objects. In the ADAS, when 
the information about an object to which attention should be 
paid (for example, the position information and the size infor 
mation) is acquired, it is necessary to present the information 
(for example, the presentation area) corresponding to the 
object as soon as possible. Accordingly, it may be considered 
that the presentation areas for multiple objects are presented 
Substantially simultaneously with the acquisition of the posi 
tion information and the size information about the respective 
objects (the timing when the position information and the size 
information about the respective objects are acquired is here 
inafter referred to as information acquisition timing). In the 
second embodiment, the determination of the virtual lines 
when the position information and the size information about 
multiple objects are acquired in a time within the attentional 
dwell time allows the driver to recognize the multiple objects 
without causing the overlook during the attentional blink. 
0110. The block diagram illustrating an exemplary con 
figuration of a video system according to the third embodi 
ment is the same as that of the first embodiment illustrated in 
FIG. 1. Referring to FIG. 1, the video system 10 includes the 
display control apparatus 100, the display source 400, and the 
recognition unit 200. The display control apparatus 100 
includes the determination unit 101 and the control unit 102. 
The operations of the recognition unit 200 and the display 
source 400 are same as those in the first embodiment. 
0111. An exemplary operation of the display control appa 
ratus 100 of the third embodiment will now be described. 
FIG. 12 is a flowchart illustrating an exemplary operational 
process of the display control apparatus 100 of the third 
embodiment. The “object' in the third embodiment has the 
same meaning as that of the “moving body in the first 
embodiment. The user of the display control apparatus 100 is 
the driver of a vehicle in the third embodiment. 

0112 A timing chart illustrated in FIG. 13 and an example 
of the foreground illustrated in FIG. 10 are used in the 
description of the exemplary operation. 
0113 FIG. 13 is the timing chart indicating an example of 
the information acquisition timing of an object by the deter 
mination unit 101 during a time period from a time t1 to a time 
t4. The horizontal axis represents time and the vertical axis 
indicates whether the information is acquired in FIG. 13. 
When a rectangular wave has a high value on the vertical axis, 
the position information and the size information are acquired 
and the object corresponding to the position information and 
the size information exists in the foreground. In contrast, 
when the rectangular wave has a low value on the vertical 
axis, the position information and the size information are not 
acquired and the object corresponding to the position infor 
mation and the size information does not exist in the fore 
ground. Referring to FIG. 13, reference numeral d701 
denotes the information acquisition timing of the position 
information and the size information about the first object and 
reference numeral d702 denotes the information acquisition 
timing of the position information and the size information 
about the second object. Similarly, reference numeral d703 
denotes the information acquisition timing of the position 
information and the size information about a third object and 
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reference numeral d704 denotes the information acquisition 
timing of the position information and the size information 
about a fourth object. 
0114 FIG. 14A, FIG. 14B, and FIG. 14C illustrate 
examples of the foreground that is varied with the progress of 
the vehicle in time series. FIG. 14A illustrates an example of 
how the presentation area is presented in a foreground 1000a 
at the time t1. A presentation area 1001a is the single presen 
tation area corresponding to the first object. The first object is, 
for example, a pedestrian who is walking on the left side in the 
traveling direction of the vehicle. 
0115 FIG. 14B illustrates an example of how the presen 
tation areas are presented in a foreground 1000b at the time t3. 
In this example, the following presentation areas are pre 
sented, in addition to the presentation area 1001 a described 
above. A presentation area 1002a is the single presentation 
area corresponding to the second object and a presentation 
area 1002b is the virtual line projecting from the presentation 
area 1002a. The second object is, for example, a pedestrian 
who is walking on the left side in the traveling direction of the 
vehicle. A presentation area 1003a is the single presentation 
area corresponding to the third object and a presentation area 
1003b is the virtual line projecting from the presentation area 
1003a. The third object is, for example, a pedestrian who is 
walking on the right side in the traveling direction of the 
vehicle. A line segment 1010 is a straight line connecting the 
basic sight line position (refer to reference numeral 311 in 
FIG.3 and FIG. 10) to the own vehicle. A point 1011 is on the 
line segment 1010 and is at a position where the sum of the 
distance from the position of the first object, the distance from 
the position of the second object, and the distance from the 
position of the third object is minimized. The line segment 
1010 and the point 1011 are virtual objects on which the 
display of the virtual lines is based and are not displayed on 
the display. 
0116 FIG. 14C illustrates an example of how the presen 
tation areas are presented in a foreground 1000c at the time ta. 
In this example, the presentation of the presentation area 
1001 a described above disappears and a presentation area 
1004a is newly presented. In other words, this example indi 
cates a case in which the first object disappears from the 
foreground and the fourth object newly appears in the fore 
ground. The presentation area 1004a is the single presenta 
tion area corresponding to the fourth object. The fourth object 
is, for example, a pedestrian who is walking on the left side in 
the traveling direction of the vehicle. In the example in FIG. 
14C, the point 1011 is on the line segment 1010 and is at a 
position where the sum of the distance from the position of the 
second object, the distance from the position of the third 
object, and the distance from the position of the fourth object 
is minimized. 
0117 The flowchart illustrating an exemplary operational 
process of the display control apparatus 100 of the second 
embodiment will now be described. 

0118 Referring to FIG. 12, in Step S801, the determina 
tion unit 101 acquires the position information and the size 
information about the object from the recognition unit 200. 
For example, at the time t1, the determination unit 101 
acquires the position information and the size information 
about the first object. For example, at the time t2, the deter 
mination unit 101 acquires the position information and the 
size information about the second object. For example, at the 
time t3, the determination unit 101 acquires the position 
information and the size information about the third object. 
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For example, at the time ta, the determination unit 101 
acquires the position information and the size information 
about the fourth object. The position information and the size 
information are, for example, the frames Surrounding the 
objects (for example, refer to the frames 601 and 602 in FIG. 
10). 
0119. In Step S802, the determination unit 101 stores a 
time (an information acquisition time) when the position 
information and the size information about the object is 
acquired. For example, when the position information and the 
size information about the first object are acquired, the deter 
mination unit 101 stores the time t1 when the position infor 
mation and the size information about the first object are 
acquired. For example, when the position information and the 
size information about the second object are acquired, the 
determination unit 101 stores the time t2 when the position 
information and the size information about the second object 
are acquired. For example, when the position information and 
the size information about the third object are acquired, the 
determination unit 101 stores the time t3 when the position 
information and the size information about the third object 
are acquired. For example, when the position information and 
the size information about the fourth object are acquired, the 
determination unit 101 stores the time ta when the position 
information and the size information about the fourth object 
are acquired. 
I0120 InStep S803, the determination unit 101 determines 
whether the presentation area that is being presented exists. If 
the determination unit 101 determines that no presentation 
area that is being presented exists (NO in Step S803), the 
process goes to Step S805. For example, when the position 
information and the size information about the first object are 
acquired, the process goes to Step S805 because no presen 
tation area that is being presented exists. If the determination 
unit 101 determines that the presentation area that is being 
presented exists (YES in Step S803), the process goes to Step 
S804. For example, when the position information and the 
size information about each of the second object, the third 
object, and the fourth object are acquired, the process goes to 
Step S804 because the presentation area that is being pre 
sented exists. 

I0121. In Step S804, the determination unit 101 determines 
whether the difference between the information acquisition 
times is shorter than a certain time. The certain time is the 
attentional dwell time described above and is, for example, 
0.6 seconds. However, the certain time is not limited to this. 
For example, at the time t2, the determination unit 101 deter 
mines whether the difference between the time t2 and the time 
t1 (Atl2 in FIG. 13) is shorter than the certain time. For 
example, at the time t3, the determination unit 101 determines 
whether the difference between the time t3 and the time t2 
(At23 in FIG. 13) is shorter than the certaintime. For example, 
at the time tA, the determination unit 101 determines whether 
the difference between the time ta and the time t3 (At34 in 
FIG. 13) is shorter than the certain time. 
0122) If the determination unit 101 determines that the 
difference between the information acquisition times is 
longer than or equal to the certain time (NO in Step S804), the 
process goes to Step S805. For example, at the time t2, the 
determination unit 101 determines that the difference 
between the time t2 and the time t1 is longer than or equal to 
the certain time. For example, at the timeta, the determination 
unit 101 determines that the difference between the time tA 
and the time t3 is longer than or equal to the certain time. 
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0123. If the determination unit 101 determines that the 
difference between the information acquisition times is 
shorter than the certain time (YES in Step S804), the process 
goes to Step S806. For example, at the time t3, the determi 
nation unit 101 determines that the difference between the 
time t3 and the time t2 is shorter than the certain time. 

(0.124. In Step S805, the determination unit 101 determines 
the single presentation area on the basis of the position infor 
mation and the size information that are acquired. For 
example, if the determination unit 101 determines that no 
presentation area that is being presented exists (NO in Step 
S803), the determination unit 101 determines the single pre 
sentation area corresponding to the first object on the basis of 
the position information and the size information about the 
first object. This single presentation area is, for example, the 
presentation area 1001a in FIG. 14A. For example, if the 
determination unit 101 determines that the difference 
between the time t2 and the time t1 is longer than or equal to 
the certain time (NO in Step S804), the determination unit 
101 determines the single presentation area corresponding to 
the second object on the basis of the position information and 
the size information about the second object. This single 
presentation area is, for example, the presentation area 1002a 
in FIG. 14B. For example, if the determination unit 101 
determines that the difference between the time tA and the 
time t3 is longer than or equal to the certain time (NO in Step 
S804), the determination unit 101 determines the single pre 
sentation area corresponding to the fourth object on the basis 
of the position information and the size information about the 
fourth object. This single presentation area is, for example, 
the presentation area 1004a in FIG. 14C. 
(0.125. In Step S806, the determination unit 101 determines 
the connected presentation areas for connecting the position 
of the third object to the position of the second object on the 
basis of the position information and the size information that 
are acquired. For example, if the determination unit 101 
determines that the difference between the time t3 and the 
time t2 is shorter than the certain time (YES in Step S804), the 
determination unit 101 determines the single presentation 
area corresponding to the third object and also determines the 
virtual lines connecting the position of the third object to the 
position of the second object. A specific example of this 
operation will now be described. 
0126 First, the determination unit 101 determines the 
single presentation area corresponding to the third object on 
the basis of the position information and the size information 
about the third object. This single presentation area is, for 
example, the presentation area 1003a in FIG. 14B. 
0127. Then, the determination unit 101 identifies the point 
1011 where the sum of the distances from the positions of all 
the objects existing in the foreground is minimized on the line 
segment 1010. For example, in the case of the foreground 
1000b illustrated in FIG. 14B, the determination unit 101 
identifies the point 1011 where the sum of the distances from 
the positions of the first object, the second object, and the 
third object is minimized on the line segment 1010. For 
example, in the case of the foreground 1000c illustrated in 
FIG. 14C, the determination unit 101 identifies the point 1011 
where the sum of the distances from the positions of the 
second object, the third object, and the fourth object is mini 
mized on the line segment 1010. 
0128. Then, the determination unit 101 determines the 
virtual line so as to project from the single presentation area 
corresponding to the second object to the point 1011. This 
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virtual line is, for example, the presentation area 1002b illus 
trated in FIG. 14B and FIG. 14C. 
I0129. Similarly, the determination unit 101 determines the 
virtual line so as to project from the single presentation area 
corresponding to the third object to the point 1011. This 
virtual line is, for example, the presentation area 1003b illus 
trated in FIG. 14B and FIG. 14C. 
0.130. The presentation area 1002a is connected to the 
presentation area 1003a via the point 1011 in the above man 
ner. In other words, the presentation area 1002a and the 
presentation area 1003a are determined to be the virtual lines 
connecting the position of the third object to the position of 
the second object. 
I0131. In Step S807, the control unit 102 adds the repre 
sentative information to the presentation area determined by 
the determination unit 101. Then, the representative informa 
tion is supplied to the display source 400 where the represen 
tative information is projected on a certain display as the 
virtual image. A predetermined color, red, is added to the 
single presentation areas and the virtual lines as the represen 
tative information about the pedestrian as an example here. 
For example, in FIG. 14A to FIG. 14C, the presentation areas 
1001a, 1002a, 1003a, and 1004a, and the virtual lines 1002b 
and 1003b are displayed in red. 
0.132. The shapes of the virtual lines are not limited to the 
ones illustrated in FIG. 14A to FIG. 14C in the third embodi 
ment. For example, when the preceding vehicle exists on the 
frontside of the foreground, the virtual lines may have a shape 
allowing the positions of the objects to be connected to each 
other so as not to be overlapped with the preceding vehicle, 
only part of the virtual lines which is overlapped with the 
preceding vehicle may not be displayed, or a point on the line 
segment (for example, the point 1011) may be positioned so 
as not to be overlapped with the preceding vehicle and the 
virtual lines may have a shape allowing the position of the 
object to be connected to the point on the line segment. This 
avoids the difficulty in the visual recognition of the preceding 
vehicle by the user because of the virtual lines that are over 
lapped and displayed on the preceding vehicle. 
0.133 Although the determination unit 101 determines 
whether the difference between the information acquisition 
times of the two objects is shorter than the certain time in the 
third embodiment, the time compared with the certain time is 
not limited to the difference between the information acqui 
sition times of the two objects. For example, the time com 
pared with the certaintime may be the difference between the 
information acquisition time of the first object and the time 
when the own vehicle is estimated to come close to the second 
object within a certain distance from the traveling speed and 
the position when the second object is the object most closest 
to the own vehicle. 
I0134. Although the determination unit 101 determines 
whether the difference between the information acquisition 
times of the two objects appearing in the foreground is shorter 
than the certain time in the third embodiment, the time com 
pared with the certain time is not limited to the difference 
between the information acquisition times of the two objects 
appearing in the foreground. For example, the objects may be 
limited to the object the moving direction of which is varied, 
Such as a pedestrian who is moving along the sidewalk and 
starts to cross the road, or the object the moving speed of 
which is varied. Such as a bicycle that is moving slowly at a 
walking speed and starts to move at a higher speed. Priority 
may be given to these objects over other objects. 
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0135 Although the size of the single presentation area is 
varied depending on the size of the object in the third embodi 
ment, the size of the single presentation area may be varied 
depending on the distance between the object and the own 
vehicle or at least one of the speed of the object, the speed of 
the own vehicle, and the relative speed between the object and 
the own vehicle. 
0136. In the third embodiment, when it is not possible to 
presentall the virtual lines under restrictions of, for example, 
the size of the display, part of the virtual lines may be pre 
sented in a range in which the virtual lines are capable of 
being presented. 
0.137 Although the single presentation areas and the vir 
tual lines are overlapped and displayed on the foreground 
which the driver is capable of visually recognizing in the third 
embodiment, the single presentation areas and the virtual 
lines are not limited to this. For example, the single presen 
tation areas and the virtual lines may be overlapped and 
displayed on the image data of the foreground which the 
driver is capable of visually recognizing. 
0138 Although the representative information added to 
the single presentation areas and the virtual lines is a color in 
the third embodiment, the presentation areas may be translu 
cent so that the driver is capable of visually recognizing the 
background of the presentation areas in this case. The repre 
sentative information may be a shape. The shape of the single 
presentation area is set to, for example, a rectangle or a star 
shape depending on the type of the object. 
0139. As described above, the display control apparatus 
100 of the third embodiment has the characteristics of the 
second embodiment and is characterized in that, when the 
position information and the size information about multiple 
objects are acquired in a time shorter than the attentional 
dwell time, the virtual lines connecting the objects are deter 
mined. Accordingly, the display control apparatus 100 
achieves the advantages of the second embodiment and is 
capable of causing the driver to recognizing the multiple 
objects without causing the overlook during the attentional 
blink. 

Fourth Embodiment 

0140. A fourth embodiment of the present disclosure will 
now be described. Although the “object' in the second and 
third embodiments means only the moving body, the “object’ 
in the fourth embodiment includes an object fixed to the road 
environment, in addition to the moving body. The user of the 
display control apparatus 100 is the driver of a vehicle in the 
fourth embodiment. 
0141 Phenomena called feature search and conjunction 
search are known as visual features of human beings. The 
feature search is search in which an object having a single 
feature, such as a color oran orientation, is visually searched 
for and in which the feature is capable of being subjected to 
spatial parallel processing. In contrast, the conjunction search 
is search in which an object having multiple features, such as 
a color and an orientation, is visually searched for. The object 
is determined by paying visual attention to the object and, 
therefore, serial processing is performed in the conjunction 
search. As apparent from Such phenomena, when the number 
of objects that are moving (hereinafter referred to as moving 
objects). Such as pedestrians and the preceding vehicle, is 
increased and/or the number of objects fixed to the road 
environment (hereinafter referred to as fixed objects), such as 
a traffic signal and a road sign, is increased to reduce the ease 
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of recognition of the foreground, it is necessary to ensure a 
Sufficient time to Successively pay attention to the multiple 
objects with the attentional dwell time sandwiched therebe 
tween. The display control apparatus 100 of the fourth 
embodiment determines the presentation area of the object on 
the basis of the ease of recognition of the foreground and, if 
the ease of recognition of the foreground is reduced, prompts 
the driver to decelerate the own vehicle by audio or the like to 
ensure the time when the driver pays attention, thus causing 
the driver to more reliably recognize the multiple objects. 
0142. The block diagram illustrating an exemplary con 
figuration of a video system according to the fourth embodi 
ment is the same as that of the first embodiment illustrated in 
FIG. 1. Referring to FIG. 1, the video system 10 includes the 
display control apparatus 100, the display source 400, and the 
recognition unit 200. The display control apparatus 100 
includes the determination unit 101 and the control unit 102, 
as in the first embodiment. The operations of the recognition 
unit 200 and the display source 400 are same as those in the 
first embodiment. 
0.143 An exemplary operation of the display control appa 
ratus 100 of the fourth embodiment will now be described. 
FIG. 15 is a flowchart illustrating an exemplary operational 
process of the display control apparatus 100 of the fourth 
embodiment. 
0144. An example of the foreground illustrated in FIG. 16 

is used in the description of the exemplary operation. 
0145 For example, a road, buildings, and pedestrians 
walking on both sides of the road exist in a foreground 1200 
in FIG.16 as a scene on the front side of the vehicle. Referring 
to FIG. 16, a frame 1201 indicates the position and the size of 
a pedestrian (an example of the first object) who is walking on 
the left side in the traveling direction of the vehicle and a 
frame 1202 indicates the position and the size of a pedestrian 
(an example of the second object) who is walking on the right 
side in the traveling direction of the vehicle (refer to rect 
angles in FIG.16). The pedestrians are examples of the mov 
ing objects. 
014.6 Referring to FIG. 16, a frame 1211 indicates the 
position and the size of a cross-walk, a frame 1212 indicates 
the position and the size of a traffic signal, and a frame 1213 
indicates the position and size of a traffic sign (refer to ellipsis 
and a trapezoid drawn with broken lines in FIG. 16). The 
cross-walk, the traffic signal, and the traffic sign are examples 
of the fixed objects. 
0147 Although a single presentation area 1201 a corre 
sponding the first object, a single presentation area 1202a 
corresponding to the second object, and virtual lines 1201b 
and 1202b connecting the position of the first object to the 
position of the second object are illustrated in FIG. 16 for 
convenience, in addition to the above frames, the single pre 
sentation area 1201a, the single presentation area 1202a, and 
the virtual lines 1201b and 1202b are displayed after Step 
S1107 in FIG. 15 described below. 
0.148. The flowchart illustrating the exemplary operational 
process of the display control apparatus 100 of the fourth 
embodiment in FIG. 15 will now be described in detail. 
0149 Referring to FIG. 15, in Step S1101, the determina 
tion unit 101 acquires the position information and the size 
information about each of the fixed objects and the moving 
objects from the recognition unit 200. For example, in the 
case of the foreground 1200, the frames 1201 and 1202 are 
acquired as the position information and the size information 
about the moving objects and the frames 1211, 1212, and 
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1213 are acquired as the position information and the size 
information about the fixed objects. 
0150. In Step S1102, the determination unit 101 calculates 
the sum of the numbers of the objects the position information 
and the size information of which are acquired and the Sum of 
the sizes (areas) of the objects the position information and 
the size information of which are acquired. For example, in 
the case of the foreground 1200, since the frames that are 
acquired are the five frames 1201, 1202, 1211, 1212, and 
1213, the sum of the numbers of the objects is five. For 
example, in the case of the foreground 1200, the sum of the 
areas of the five frames 1201, 1202,1211, 1212, and 1213 that 
are acquired is equal to the Sum of the sizes of the objects. 
0151. In Step S1103, the determination unit 101 deter 
mines whether the sum of the numbers of the objects is 
smaller than a certain number. If the determination unit 101 
determines that the sum of the numbers of the objects is 
greater than or equal to the certain number (NO in Step 
S1103), the process goes to Step S1105. The driver is in a state 
in which it is difficult for the driver to recognize the objects in 
the foreground when the sum of the numbers of the objects is 
greater than or equal to the certain number. If the determina 
tion unit 101 determines that the sum of the numbers of the 
objects is smaller than the certain number (YES in Step 
S1103), the process goes to Step S1104. The driver is in a state 
in which it is easy for the driver to recognize the objects in the 
foreground when the sum of the numbers of the objects is 
smaller the certain number. 

0152. In Step S1104, the determination unit 101 deter 
mines whether the sum of the sizes of the objects is smaller 
than a certain size. If the determination unit 101 determines 
that the Sum of the sizes of the objects is greater than or equal 
to the certain size (NO in Step S1104), the process goes to 
Step S1105. The driver is in the state in which it is difficult for 
the driver to recognize the objects in the foreground when the 
Sum of the sizes of the objects is greater than or equal to the 
certain size. If the determination unit 101 determines that the 
sum of the sizes of the objects is smaller than the certain size 
(YES in Step S1104), the process goes to Step S1106. The 
driver is in the state in which it is easy for the driver to 
recognize the objects in the foreground when the sum of the 
sizes of the objects is smaller the certain size. 
0153. In Step S1105, since the driver is in the state in 
which it is difficult for the driver to recognize the objects in 
the foreground, the determination unit 101 does not deter 
mine the presentation area and determines audio deceleration 
guidance. In this case, for example, audio to prompt the driver 
to decelerate the vehicle is output from a speaker (not illus 
trated). 
0154) In Step S1106, the determination unit 101 deter 
mines the connected presentation areas including the virtual 
lines and the single presentation area, such as the one 
described above in Step S805 in FIG. 12. Since the detailed 
description of Step S1106 has been given in Step S504 in FIG. 
9 and Step S806 in FIG. 12, the description is omitted herein. 
In this case, for example, the single presentation area 1201 a 
corresponding to the first object, the single presentation area 
1202a corresponding to the second object, and the virtual 
lines 1201b and 1202b connecting the position of the first 
object to the position of the second object are displayed in the 
foreground 1200 in FIG. 16. Although the example of the 
presentation in FIG. 16 is the same as those in FIG. 14B and 
FIG. 14C in the third embodiment, the presentation is not 
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limited to the above one. Any of the examples of the presen 
tation in FIG. 11A to FIG. 11D in the second embodiment 
may be used. 
(O155 Since Step S1107 is the same as Step S505 in FIG.9 
and Step S807 in FIG. 12, the description of Step S1107 is 
omitted herein. 
0156 Although the ease of recognition of the foreground 

is determined on the basis of the number and the sizes of the 
objects in the fourth embodiment, the determination of the 
ease of recognition of the foreground is not limited to this. For 
example, the ease of recognition of the foreground may be 
determined on the basis of, for example, the colors, the 
shapes, or the moving directions of the objects. 
0157 Although the sum of the number of the fixed objects 
and the number of the moving objects is used in the fourth 
embodiment, either of the number of the fixed objects and the 
number of the moving objects may be used or the objects may 
be weighted depending on the sizes of the objects. Although 
the cross-walk, the traffic signal, and the traffic sign are used 
as the fixed objects, a combination of any one kind or multiple 
kinds of the cross-walk, the traffic signal, and the traffic sign 
may be used. The fixed objects may include, for example, a 
curved mirror, a utility pole, and a signboard, in addition to 
the cross-walk, the traffic signal, and the traffic sign. 
0158 Although the total number of the sum of the sizes of 
the fixed objects and the sum of the sizes of the moving 
objects is used in the fourth embodiment, the total number of 
the sum of the sizes of the fixed objects and the sum of the 
sizes of the moving objects is not limitedly used. For 
example, the sum of the sizes of either of the fixed objects and 
the moving objects may be used or the objects may be 
weighted depending on the kinds or the approach speeds of 
the objects. 
0159. Although the presentation area is not determined 
and the audio deceleration guidance is performed in the 
fourth embodiment, the audio deceleration guidance may be 
performed, in addition to the display of the presentation area. 
Alternatively, a color or the like indicating the status in which 
the foreground is difficult to be recognized may be added to 
the presentation area. Assistance other than the audio assis 
tance or assistance other than the deceleration guidance may 
be performed. 
0160. As described above, the display control apparatus 
100 of the fourth embodiment has the characteristics of the 
second and third embodiments and is characterized in that the 
virtual lines (including the single presentation area) are pre 
sented when it is easy for the driver to recognize the fore 
ground and the audio deceleration guidance is performed 
when it is difficult for the driver to recognize the foreground. 
Accordingly, the display control apparatus 100 achieves the 
advantages of the second and third embodiments and is 
capable of ensuring the time in which the driverpays attention 
and causing the driver to reliably recognize the multiple 
objects to which attention should be paid without requiring 
the sight line shift. 
0.161 Although the first to fourth embodiments of the 
present disclosure are described above with reference to the 
drawings, the function of each component in the apparatuses 
described above may be realized by a computer program. 
0162 FIG. 17 is a block diagram illustrating an exemplary 
hardware configuration of a computer, which realizes the 
function of each communication using the program. Refer 
ring to FIG. 17, a computer 1300 includes an input unit 1301, 
Such as a keyboard, a mouse, and/or a touch pad; an output 
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unit 1302 Such as a display and/or a speaker; a central pro 
cessing unit (CPU) 1303; a read only memory (ROM) 1304; 
a random access memory (RAM) 1305; a memory unit 1306 
such as a hard disk device or a solid state drive (SSD); a 
reading unit 1307 that reads information from a recording 
medium, Such as a digital versatile disk-read only memory 
(DVD-ROM) or a universal serial bus (USB) memory; and a 
transmission and reception unit 1308 that performs commu 
nication via a network. The above components are connected 
to each other via a bus 1309. 
0163 The reading unit 1307 reads out the program from 
the recording medium in which the program for realizing the 
function of each component is recorded and stores the pro 
gram in the memory unit 1306. Alternatively, the transmis 
sion and reception unit 1308 communicates with a server 
apparatus connected to the network to store the program for 
realizing the function of each component, which is down 
loaded from the server apparatus, in the memory unit 1306. 
(0164. The CPU 1303 copies the program stored in the 
memory unit 1306 into the RAM 1305 and sequentially reads 
out instructions included in the program from the RAM 1305 
for execution to realize the function of each component. In the 
execution of the program, the pieces of information resulting 
from the various processes described in the above embodi 
ments are stored in the RAM 1305 and the memory unit 1306 
and are appropriately used. 
0.165. The program to be executed in the above compo 
nents may be recorded in a portable computer-readable 
recording medium (for example, a DVD, a USB memory, a 
memory card, or the like) in an installable-format file or an 
executable-format file for provision. Alternatively, the pro 
gram may be stored in a computer connected to a network, 
Such as the Internet, and may be downloaded to a terminal via 
the network. Alternatively, the program may be incorporated 
into a storage unit (for example, a ROM) in the terminal in 
advance for provision. 
0166 The present disclosure is not limited to the first to 
fourth embodiments of the present disclosure described 
above, and various changes and modifications may be made 
to the present disclosure without departing from the spirit and 
Scope thereof. 
0167 For example, although the example is described in 
the above embodiments in which the user who visually rec 
ognizes the presentation areas is the driver of the vehicle, the 
user may be a pedestrian. For example, the user may be 
walking (or running) while wearing the video system 10 on 
which the HMD is mounted to achieve the advantages 
described in the above embodiments. 
0168 The present disclosure is useful for technologies 
concerning, for example an information presentation appara 
tus, an information presentation method, an information pre 
sentation program, and a projection apparatus, which present 
information for alerting the driver of a vehicle. 
What is claimed is: 
1. A method for a video system including a recognition unit 

that recognizes a moving body existing in a foreground of a 
user, and a display source that displays a certain image gen 
erated on the basis of a result of the recognition by the rec 
ognition unit on a display medium, the method comprising: 

determining whether two or more moving bodies exist in 
the foreground of the user on the basis of an input data 
from the recognition unit; and 

controlling the display Source, if it is determined that two 
or more moving bodies exist, so as to generate the certain 
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image representing a virtual line directed to each of the 
two or more moving bodies from a certain position or a 
certain axis and display the generated certain image on 
the display medium. 

2. The method according to claim 1, 
further comprising wherein, if it is determined that a new 
moving body exists in the foreground of the user on the 
basis of an input data from the recognition unit, the 
display source is controlled so as to generate the certain 
image representing a virtual line directed to the new 
moving body from the certain position or the certainaxis 
and display the generated certain image on the display 
medium. 

3. The method according to claim 1, 
further comprising wherein, if it is determined that at least 

one moving body, among the two or more moving bod 
ies, disappears from the foreground of the user on the 
basis of an input data from the recognition unit, the 
display source is controlled so as to generate the certain 
image in which the virtual line directed to the moving 
body that is determined to disappear from the fore 
ground is deleted and display the generated certain 
image on the display medium. 

4. The method according to claim 1, 
wherein the user is a driver of a vehicle, and 
wherein a thickness of the virtual line is determined on the 

basis of at least one of a distance from the vehicle to the 
moving body, a speed of the vehicle, and a relative speed 
between the vehicle and any one of the moving bodies. 

5. The method according to claim 1, 
wherein the video system further includes a camera that 

detects at least one of an orientation and a line of sight of 
the user, and 

wherein the method further comprises determining the cer 
tain position or the position of the certain axis on the 
basis of the orientation and the line of sight detected by 
the camera. 

6. The method according to claim 1, 
wherein, if it is determined that two or more moving bodies 

exist, the display source is controlled so as to generate 
the certain image that represent a virtual line directed to 
each of the two or more moving bodies from the certain 
position or the certain axis and the certain image that 
represents a virtual graphic of a certain shape at the 
position corresponding to each of the two or more mov 
ing bodies and display the generated certain images on 
the display medium. 

7. The method according to claim 6, 
wherein the method further comprises determining a color 

of the virtual graphic of the certain shape on the basis of 
the result of the recognition by the recognition unit. 

8. The method according to claim 6, 
wherein the user is a driver of a vehicle, and 
wherein the method further comprises determining a size 

of the virtual graphic of the certain shape on the basis of 
at least one of a size of the moving body, a distance from 
the moving body to the vehicle, a speed of the vehicle, 
and a relative speed between any one of the moving 
bodies and the vehicle 

9. The method according to claim 1, 
wherein, if it is determined that two moving bodies exist in 

the foreground of the user on the basis of the input data 
from the recognition unit, and it is determined whether a 
difference between first timing when the first moving 
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body is recognized by the recognition unit and second 
timing when the second moving body is recognized by 
the recognition unit is within a certain time, and 

wherein, if it is determined that the difference between the 
first timing and the second timing is within the certain 
time, the display source is controlled so as to generate 
the certain image representing a virtual line directed to 
each of the first moving body and the second moving 
body from the certain position or the certain axis, and 
display the generated certain image on the display 
medium. 

10. A display control apparatus in a video system including 
a recognition unit that recognizes a moving body existing in a 
foreground of a user, and a display source that displays a 
certain image generated on the basis of a result of the recog 
nition by the recognition unit on a display medium, the dis 
play control apparatus comprising: 

a determination unit that determines whether two or more 
moving bodies exist in the foreground of the user on the 
basis of an input data from the recognition unit; and 

a control unit that, if the determination unit determines that 
two or more moving bodies exist, controls the display 
Source So as to generate the certain image representing a 
virtual line directed to each of the two or more moving 
bodies from a certain position or a certain axis and 
display the generated certain image on the display 
medium. 

11. The display control apparatus according to claim 10, 
wherein, if the determination unit further determines that a 
new moving body exists in the foreground of the user on 
the basis of an input data from the recognition unit, 
wherein the control unit further controls the display 
Source So as to generate the certain image representing a 
virtual line directed to the new moving body from the 
certain position or the certain axis and display the gen 
erated certain image on the display medium. 

12. The display control apparatus according to claim 10, 
wherein, if the determination unit determines that at least 

one moving body, among the two or more moving bod 
ies, disappears from the foreground of the user on the 
basis of an input data from the recognition unit, the 
control unit controls the display source so as to generate 
the certain image in which the virtual line directed to the 
moving body that is determined to disappear from the 
foreground is deleted and display the generated certain 
image on the display medium. 

13. The display control apparatus according to claim 10, 
wherein the user is a driver of a vehicle, and 
wherein a thickness of the virtual line is determined on the 

basis of at least one of a distance from the vehicle to the 
moving body, a speed of the vehicle, and a relative speed 
between the vehicle and any one of the moving bodies. 

14. The display control apparatus according to claim 10, 
wherein the video system further includes a camera that 

detects at least one of an orientation and a line of sight of 
the user, and 

wherein the control unit further determines the certain 
position or the position of the certain axis on the basis of 
the orientation and the line of sight detected by the 
CaCa. 

15. The display control apparatus according to claim 10, 
wherein, if the determination unit determines that two or 
more moving bodies exist, the control unit controls the 
display source so as to generate the certain image that 

14 
Apr. 16, 2015 

represents a virtual line directed to each of the two or 
more moving bodies from the certain position or the 
certain axis and the certain image that represents a vir 
tual graphic of a certain shape at the position corre 
sponding to each of the two or more moving bodies and 
display the generated certain images on the display 
medium. 

16. The display control apparatus according to claim 15. 
wherein the control unit further determines a color of the 

virtual graphic of the certain shape on the basis of the 
result of the recognition by the recognition unit. 

17. The display control apparatus according to claim 15, 
wherein the user is a driver of a vehicle, and 
wherein the control unit further determines a size of the 

virtual graphic of the certain shape on the basis of at least 
one of a size of the moving body, a distance from any one 
of the moving bodies to the vehicle, a speed of the 
vehicle, and a relative speed between the moving body 
and the vehicle, which are recognized by the recognition 
unit. 

18. The display control apparatus according to claim 10, 
wherein, if the determination unit determines that two 

moving bodies exist in the foreground of the user on the 
basis of the input data from the recognition unit, and the 
determination unit determines whether a difference 
between first timing when the first moving body is rec 
ognized by the recognition unit and second timing when 
the second moving body is recognized by the recogni 
tion unit is within a certain time, and 

wherein, if the determination unit determines that the dif 
ference between the first timing and the second timing is 
within the certain time, the control unit controls the 
display Source so as to generate the certain image rep 
resenting a virtual line directed to each of the first mov 
ing body and the second moving body from the certain 
position or the certain axis, and display the generated 
certain image on the display medium. 

19. A non-transitory, tangible computer-readable record 
ing medium recording a display control program causing a 
computer in a video system including a recognition unit that 
recognizes a moving body existing in a foreground of a user, 
and a display source that displays a certain image generated 
on the basis of a result of the recognition by the recognition 
unit on a display medium to execute: 

determining whether two or more moving bodies exist in 
the foreground of the user on the basis of an input data 
from the recognition unit; and 

controlling the display source, if it is determined that two 
or more moving bodies exist, so as to generate the certain 
image representing a virtual line directed to each of the 
two or more moving bodies from a certain position or a 
certain axis and display the generated certain image on 
the display medium. 

20. A display control apparatus comprising: 
a first connecting unit connected to a recognition unit that 

recognizes a moving body existing in a foreground of a 
user, 

a second connecting unit connected to a display source that 
displays a certain image generated on the basis of a result 
of the recognition by the recognition unit on a display 
medium; 

a determination unit that determines whether two or more 
moving bodies exist in the foreground of the user on the 
basis of an input data from the recognition unit; and 
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a control unit that, if the determination unit determines that 
two or more moving bodies exist, controls the display 
Source So as to generate the certain image representing a 
virtual line directed to each of the two or more moving 
bodies from a certain position or a certain axis and 
display the generated certain image on the display 
medium. 

21. A vehicle comprising the display control apparatus 
according to claim 10. 
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